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(54) UQUID CRYSTAL OPTICAL SWITCH ELEMENT. COLOR SHUTTER AND COLOR IMAGE DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal optical 
switch element of a high speed and a wide visual field angle by 
making a medium indicate optical isotropy when voltage is not 
applied and optical anisotropy proportional to the square of electric 
field strength when voltage is applied. 

SOLUTION; The medium 58 containing a polymer and a liquid 
crystal material is clamped by a substrate 51 where electrodes 53 
and 54 are arranged and the substrate 50 arranged separately and 
oppositely to it. The interval between the two substrates 50 and 51 
is held by a spacer 52. The voltage is applied to the medium 58 by 
an electric circuit 56 and a switch 57 through the electrodes 53 
and 54. When the voltage is not applied, the medium 58 containing 
the polymer and the liquid crystal material takes the optically 
isotropic phase in a macroscopic view. In the case of applying the 
voltage, since the orientation of respective fine areas 59 is 
matched with an electric field direction, the medium 58 becomes 
optically anisotropic. That is, a correlation length between liquid 
crystal polymers is substantially reduced and the isotropic phase is 
taken in the macroscopic view though a liquid crystal structure is 
provided in a microscopic view. 
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50 trj:i>. S2{c^-rJ:^«:5feiSi ii»i©(15feS2© 



CIO) 



17 



[0 0 8 1 ] 

I/Io = {s in2as in (7cAnd/X) ) 
= 45- And= A/2i/3:?>J:^K:. 
[0 082] 'XtC. S4©i'77=£:ffll.>-C*-S«tffi 

m im2 2mmm^^=^^^ p-^ia) tr©ii^. 

6 5 2@?S^Bit^^^S* p.413) -C 20 

[0 08 3] :^m^(omm6 1 sesMfum*^^ 

[0084] :^^<i>m^^^^ ^ 

[0 0 8 5105 oc^i^-r^fiX(c*5i^-c». a^m^^^ 

^ 1 2 OWJjti^e.. m 1 ©fe<B3ttR9 0 « » 1 ©?«S3fe 40 
^7.^v^%=f-'10. ^2©feffl5fe«100. II2©?S 
||3fc^;^-r-.'5^3ST-8 0> *5<tDJ^3©fe«3l£ffil 1 0 

A»x^i:r e.n-ct,^ ^. m 1 ©iS^^fe^^^ -f "^^"^ "7 
0fcj;y=^2©vK^.7£^:^'^--'^^^80«^ 

1 3 0 imm n-c*i d . ^M.^=f-m.mm 1 2 0 ti^ 
^:Sr^4Si5otcm^$nri.^a. %mu^ 

1 3 0<bv:^^fSiSl 5 0 t©PlW*iS^«^*®l°'*^ 
[00861 ^1 ©feti3fc«K9 0 tC*iW?> 2 o©i£SJ-r 



sRpPa^ 1 1- 1 8 3 9 3 7 
18 

i>mmQ ife<fcD^9 2«. ^n^n9^*Jcfc!y'a©iS3i6 

. SI 2 ©<B^« 1 0 0 K*sW 2. 2 o©il2£r 

2,S3a«i 1 0 1 \0 2\t. ^n^nsifc io'fi® 
2o©E3i-r€.^ii!ii 1 i*j«fco'i 1 2», *n-en 

5 ^ 9 1.10 1 *5 iO* 1 1 1 ©3-:>©^jiflliB^tT 
©M^K:*»3. 9 2. 1 0 2te<fcy^l 12©30©Sjl 

[0 087] @5Ef. 7 1teJ:Df8 1«. ^ti^mi 
OWL^nmT. ^ V 9%=l- 7 0 J: 2 Vg.^a7fe=^^ -f 
g^l^-1^8 0©miEEnSDB#«:teW^>3t*!i:^^^*3'^'^''' 

cne.©3t*ii:&i^7 i*iJ:u^8 i«. ik^^kiW© 

l!IM?^K:*2.iit.K. smS9 0. 1 0 0tectJ>'ll 
0©^|llli©:^cT^«4 5- tfj:?,«l:^«cl2g3n. 

i ^5: •5 J: ^ KIS^S 

[ 0 0 8 8 ] C C-C. 0 1 ©-^^36^^ ^^^""^ 0 

*smE^^Enttiii#. 1^ 2 ©-^H^aate^x a v o *5« 

3t«12 0*^e.lHS*$*i^fi&*«« »1©«31& 
3K9 O0c<to-C^fft9 1 (c^fficfS^feiti^^S*^' ^ 

mi^2ticm=xfjiB^^^^^^^^^^' 



[0 08 9] %2(D'^Wtm oovi)jA-t^m.im^ 
« 1 0 1 (c^lf ncfS^i2l3fi«i 1 0 2 «: Wft 

afei©2^-cft«.. Bsiiiii 0 1». «sfe©isa<a 

36©*?rSjt3-t^?'^c*. ^2©fe«7'^:1Sl OOtcAl* 

fe<i3t:<R©3S®$*l 0 2«afe3l&©ifi*^ii3'&*^'SS-^ 
S©-C. AWU/cafe3t»^©**^®"^^° "^^^ 
^2©fe«7fe«l 0 0*^i3lHltr*il^O*'*^ ^ 

Mill 1 0 2i.cmits.^^%<oy^tt£y). mMi 0 1 k 
[0 09 0] »2©vsa^=¥^:^^ -^^^^s o». mi£ 

mc^t?><D'c. mmm i o 2 K:¥?f ^cafe©ifi^<a 

vxm3(o^m^mi 1 otcAit-r^. ^Ji^wi 

1 1 oii^t^mmmcoummi 1 itcw^wm© 

[ 0 0 9 1 ] 0 5 (omf&'^^''f i>^m<D'^^^f^ -< 
„^ ^%=i.i 0 j;t>' 8 0 onmmm • EPJoi^n^t 

©M#*TiB« 1 K * 
[0 0 9 2] 

[an 



39 



1 1 - 1 8 3 9 3 7 

20 



[0 09 3] C©J:'5«:|Bl»iI51gSl4 0*ipJfflbr. 

2 0-.©5::^i»^gl 5 0i. ^1 
-C 7 0 *J cfc O'm 2 <D?gBl3fe^;^ 

i^g^-^^S 0CD$IJtaiI5]S§l 3 0 iCDl5lffl*i2)C<i:(Cj: 10 

[0094] ^cfc. :$:^HJ(7)*^-iS«a^S^gK:fcW 

[0095] JWT(C*BI3©*<$0!l*^Ur . 

[0096] I - 1 20 

S-r. l-:>©:*f7XKS (Jl^O. 7 mm) ©^MtC. 

1 0 m. 'SS^Pil 1 0 M m©M o W^^^ 
^{CctDJg^L:^. ^KsiOJ-f 5 F (AL- 1 0 5 
1 : B^:-^^=rA (») ) *7 0 n m©llS fcx t•:^- 

fc. El^tC. *>^— o©:«/^xaffi (/ISO. 7mm) 

^®'^«>iir^<!: ^imummij^m^-c^ 2 ©»««:?§ 

[0 09 7] ±a!©J:^K:trf#6n/cl|2©»S©^ 
igtMaffi©if^{4gK:. te0^to-B-©/c&©i!i<+e^S so 

m©mSSx--;— tf-^-^P^tfe^^b/c. -e-©^. mi 
*} J: U>-M 2 ©«fi?*s:i,^(Cite,#ig3{»5MiPl-r S J: 5 BA 0 

[0 09 8]— *-7?--yi^^SBL0 3 5 (Me r 
ckttS^) 6 0wt%i. 
(4- (6- (Ti' y n-f;l/:^:^^2/) 

•^>^/^';^J^+-» - 2 -^?--»i/'^>-i^:/4 Ow t%t 

*^Pa*&3U>f-»l/^=^riT6 5 1 (C 
iba Ge i gyttM) 5:a^t4^-^-7-(C>fefU-C 40 
0. 5wt%^Jjnbt:tg^!^^P3S!SO/£:. 

[0099] c 5 Lr»6nfcig^^. Boa©?g[S-fe 

1 0 0 mW/c m' ( 3 6 5 n m) i WS^^mS- 1 

[0100] En»niiii:&fS]tM®is*u s' ©« 

^^-©affiteJ:CKaffi«:Bif3. a 1 Jil,»LS3«:ji^L//£: 



[0101] ^:^0!l©?SS3fe^X-/ 5^^iFW:fcl»r 

tt. — *f©s®ratc*i5jtsn:fciiM«. ^vy>siJfi![* 
rt,^-s. m^B<o^4^mM(o^^mmt. o. osMm-c 
[0102] im\^fcm^^:x. -r 5. 5^#g^©i8E-s 

5 5 0 n m^^ffll^T^©2 5 'C-CipffiL. 

fc. msEommmicit.. mi&mo. 5%-cs>o. tuE 
©EPijni^ (2 0 ovp. 6 0Hz*s^?ig) sia^ 

9 0%ia;^*o/£:, -Ti^to-fe. #i^fi^{4«2 0 0 
©S:^±*s«3i^P^v S:-&T3&iOB#ra<!:^(ci MS*?S-C 
ufcite*. 1 0 -c- 8 0 •c«:*ji,>TK«— 5e-c* -ayt. 

[0103] ibi^*^ I - 1 

yyy>gi5fit4Wb3at^l5^t?*S:*;-t"5 5» FR-5 
2 6 (B*ifcMtt88) *fflt,»^.e(J1-»««iE© (SISfeW I 

- 1 ) tmmicL-cmFm-^^^'< v^m^^imvfc 
>f ?*-i^©^sm&*jcfccfi£:^ 

B#ra^. B(r^<i:PI:g|«CL/-Caij^L/c<!:C5. 10-C~8 
0 -CtCtel^T 2 ^mJ^^fc OA:. 

[0 10 4] C©J:^{c, ^yy>aJfi^Wbnct.^lS^ 

[0105] ikmi I - 2 

^W^g*lmW/cm' (3 6 5 nm) i-r^WJI- 
«H«ail5l«©#JKt?jSB^31£^X ?m^^^fPi!Jb/c 
i C 6 . ^^©^?S©itS3!)5 1 u m i !S 0 . iSE^^EnJO 

[ 0 1 0 6 ] c©J: ^tc, jgH^©jS?iS©ii:S*5 0. 1 n 
m<t :$:^bj©I^-C^S^^X 

[0107] ^JSFd I - 2 

^^vg^^. ^^a^BLO 0 6 (Merc kttSSf) 6 Owt 
^i. a-&t4^:>'-7- 1 . 4-i> (4- (6- (T:J7«J 

>42>4 0wt%i«r®-&L, 3 6tC, M^I^J^^JW-'l' 
*'+^T 6 5 1 (C i b a G e i g yttli) ^M^tt 

■ty v-{c>!tbxo. 5w t%^Jni/-rii^^^?#/c. 

C©g^iB)<g:fflt^SW^». 15^© (IIM03 1 - 1 ) i 

[0108] i'PMbfc^Tfe^;^ ^m=f-<DmK-m 



(12) 

21 

jaafeilftt^. 5 5 0 nm3t4«t,>-C^S2 5 'CCWmL 
(d'epW (1 9 0Vp. 60Hz5Ee^?&> 

L/fcjfe*, 1 0 •c~ 8 0 -ctctei^trsa— jetr* -ofc. 
[0109] mMm I - 3 
lir^© mmm i - 1 ) -cfFmu^^ijtH^B^^^ 

[0 1101 S6>«:, S^i^m^teifl 2 0©7^^^^ 
$^150 il^W* tot:, m^m.-^^^ 200 

Ct?r56^L.fc. 8b{mK10"C~6 0-C<D®e' 

[0111] I - 4 

^t*- i^'^SBL 0 3 5 (Merc kthM) 8 

7ki=fem*^2>:h^if--c?L^l:b/d^. 9 0-c-eiii# 

0.0 8 jitm(D?ffiSW'&l*l^l^:fc-=?'^^'3*^-^^''^ 

[0 112]—:^. — 0(0:^^7.WIS. iJ^^O. 7m 
m) ©aSKi. ;J<.M 5 F (AL - 1 0 5 1 : 03*^^^ 
rf A (3^) ) % 7 0 n m©J¥3 ■C'^^ * ;^ b U TiS^^?: 

'kmm^'^fc, tfc. wm(o (.mtm i - 1 ) tm-^<o 

[Oil 3] sm. M:^/7;^S«**n8Jl^«3-<^. En 



!|tra^l 1- 1 83937 

22 

[0114] :*:^0!!©-?SrB3l6^^'^ -;,5^«^K*jl,»-C 
-M©®^ratcJl^l#sn:^cjiK»> -r^ ^7^*:?•■fe 
S©•&/J^E^sS®^i^itS«. 0. 0 8 Min-CS)-3fc. 
[0115] \mb1cik^^7. A V =i'%=i-cMB.-^ 
m^^^ 5 50nm5fe?:«<'^-CM®2 5*C'^^ffi^ 

I 1c, sii©#^Enjini^«:», ^$0. 5%t?*o, sff 

©EnJni^ (1 8 0Vp. 60Hz*§Ji^») 
9 2%iS:^-C$,-^fc. -r^ct)^. ^|i2g««fi»l 8 0 

©Sz:%±*iOi^Wv 5;'^T3&s»)i^rai'fc>«:i /is*?S§-C 
bfciliS*. 1 0 °c~ 6 0 "C(c*jw*-c««-S-e*> ofc. 

[0 1 1 6] -5 

3pi^?LS0. 0 5 Mm©^?L®*f^:^ (»S 1 0 Mm) 
0 g^-;,i7?t^BBL0 3 5 (Mer ck^iJSt) 

Jfein I - 1) <«:ia«©fi!9^«®=5:^fiXUirc'^. #^7LS:«/ 

jiW*J4 5' ©fte[*>ib, *>-:>SV>©S3fll**5it35l-r 
[0117] :*:^1?!l©-<^^a^^^-^ 

-M©m«iKK^3n;rcj«««. 3^?L«//^:^-e/m 

30 EJ^©T:^ittS«. 0. 0 5 Mm-C$)-pfc. 

[0118] {'pMUfc^t^T^^^'f "-'^^^©^'^-^ 
5 5 0 n m%^W*^xmWl 5 'C-C^fflil/ 

?c. «E©^^Enin^«:w. sia^o. 5%-cs,«3. •^n 

©EPTO (250VP. 60H zm^m 
9 2%<!:^:«c-c$.ofc, ^/jrto-^. ^t^iesm&l* 2 5 0 

©fi:%±*i<)i^ia. iffeTA^f? B#rai *>fc 1 s *»-c 
i^-;g«mffifcJ:tPjfe^B#iffl©?astsm4*ss^ 
U/cig*. 1 0 -c- 6 0 -cccfci-^-ciia-^-cS) 

40 [0119] WXSm. 

^KBS5r^-r„ l2m-r^«^«-C»« 2o©S1g©^|fiJf 

[ 0 1 2 0 ] ^-r. 06 ^ffl(,^r:$:^BJ©®S?1&^^ 
■r€.. 0 6 (a) wmi£©^NEnlinil#©i«K®^:^^=S:«^ 

06 (b) \%nwmm<f>m^<ow^^^bx\.^ 

50 



C13) 

23 

[0 1 2 1 ) S6 (a) tCTT^fcfc^K. ■m^^^m^ui:^ 

®2 0 2 bimfSi^tlfcmm.2 0 1 b iK^^nrfe 
•5. cn62-3©S«2 0 1 afcJ:Df2 0 1 biOffl 

5. ms2 0 4^<DmK(omjait. mm2 o 2 afcio* 

2 0 2b ?Sr/M/rSmilK2 0 6 toJcD^;^ 5^ 2 0 7 
[ 0 1 2 2 ] 116 ( a ) -ca^D^n^liffOlfEnJjn^K: 10 

o5ifi0'^mEiyXi,>i, me (a> tc^$nsj:5 

{c. cti6®SSf>'WI^2 0 5 (Dm\fl]:^mt'7y yM.-c 

S(4^M^2 0 5©A#Stt'5J!a^©?^{Cj:k'< 

\t&Cf£ii>o 20 
[0123] m£E?:EIJftItfcit^tC«. ®6 (b ) tC^ 

■r J: 5 k:§js/Jn^^2 0 5 ©ieip3:&fi5[*5iua:^{cfi} 5 

s c i fe-Bjtfetr* i5i^:jSrfi[*i-5 > ^TAfj^igt© 

m-^mn. 2 0 5 «T© J: ^ k: L/Tff^fiS S tiS i#i 

^ra©taM«tt;*:iH«:j«i!>U. SS»e<Jtc?ga«jg*W 

L 6 lb Em Wtc {i^:^+B?r <!: o r (, > -5 . 
[0 1 2 4 KXtcS7*J<fcaf08?:ffll^r, *^BJ©M 

[ 0 1 2 5 ] S 7 tt. *^BJ©?Sb^^^ 2 
1 0 i*^-^ -<;UiJ-2 1 1 iafe^^2 1 2i*> 

v^m^2 1 0i3!75-7^;U^f-2 1 1 itcj;*)*^ 

-VgB^3fe^X'r u'9^^^^2 1 4*S1«^$n2.o C©1S 40 
*^BJ©7gB%^^;^'r ^.5^3^^2 1 0«, Mfefe* 

3fe^;^-r 5»9^?g^2 1 otcAWu/cTfett. ®B^3fe^;^-f 

->'?-^-?2 1 0(c<fcf}^*^lH*Siii|X$nS. ?gB^3te 

■j^m^2\o^m&i>fcMt. fi^y-v -<)\,^ 

-2 11 ?rigTtli*fT^.. «m!HiSS2 1 3iJ^hWL¥B%^ 
:^-< v^m^2 1 0 «cil^,tt$g*5A«§tin«. 

C 0 1 2 6 ) S 8 *#6aj©SB^3t^;:^ ■< v ^M'f-i: 



'^m^ 1 1 - 1 8 3 9 3 7 
24 

-Qth^, v=f-Wi-2 2(i. 2 2 1. 222 

-©3fe«:!»jR-rsfi^=&-?-n-en^L-c*jo, cn6 

••j^m^2 2bifimfSu^inh, &^mm2 2Zipf^t} 

=7~mFB^^7. -< V ^m^2 2 5 «:A*fL/c^«. msi 

liIi82 2 4{cj:»)#fe©®iiR/Sja3i»s^Stii. 
BIS 2 2 4 OC J; 0 ^fe©ia#tt^*SA* $ nn«. * -5 

[ 0 1 2 7 ] S 9 ». :^mM<omFB^^:^ A v ^m^^ 

ffli»T. Rmm<Dti^-^m:^'< v'^m^*i^vft>'^- 
^^2 2 SOftfcf^iCjSi^^a 3 3>£^gLfc(b©-C 

fe©r**. 

1 0 1 2 8 ] S 1 0 :$:|%B9©^B^?fe=^^ 

^2 4 0. 24 1. 2 4 2«. S«fS-i!i-^f*-5C>« 
'>T> • -7-fe*>^r . Jin-©3fe%?RjRf Sfelglrfiglt 
L-CfcO. cn63-:>©?SB^^;^-f f^^^^^tCcfcO* 

9 9^3R^2 4 7*s«fig3nS. 
?SB^3fe^:^ 2 4 7 tt, S^RigiS 2 4 4 

snrtis. efes^ia«^2 4 3{i. 

2A5iC^m^in. $6K:Sm!HlK2 4 4<!:^;^5'^ 
S 2 4 5 ©I1»!j& i i>fcib<omnWi& 2 4 6 3&J C tltc^ 

[0129] pisiii5iss2 46^mmox. efem^m 

^2 4 3'N©^;^:J?^S2 4 5<b. iJ^-W.^^^ 

y'^m^2 4 7<Dfmm^2 4 4 t<Dmm^ tic 

[0130] JWT. A**m^O-c*l6Bj^$6K:i¥iNe 
[0131] HJStlilll- 1 

mmi^ I Toii©*i-?-n-ens:w6n/c2tjj©*'^^a 

S (m^O. 7mm) ^«©S®S«:ite^ 
MiLz-C*:';-!' 5 K (AL - 1 0 5 1 : B*:^^=fis 

©2 -5©mss«^^5fc. ^ 1 ©m@s«©iKytM±«: 

ieS5 Mm©i^y*S|;:^-<-1f-7K->H'«:tSci^U. 112 

[0132] -e©^, SC^©^igtJSi*iffil3&>t»^^«I:5«: 
lli*JcfcO'^2©^©Sffi*Bi«3^to-B-. ^-:?'>F«3-r 

[0133] — ^^-75^ :5'?gSB L 0 3 5 (M e r 
c kit) 5 8w t%i, m^^^v- ] . 4-l> {4 



(14) 



11-183937 



25 



26 



_ (6- (Ti";ci-f;i'^=*^i^) •^+>'^i'^=^i^> 

^-yi'fe^DSe (Mer c kth) 5wt%<b=&S^ 
S^Km^gSte^J'f^^^'^^^eSl (CibaG 

[ 0 1 3 4 ] c ^ b-c^i=.nfcs^=&. 
zr^mi.>-cm^m^mvfc. com. ^mm^mti 

OOmW/cm' (3 6 5 nm) it. 10 

t Ufc. ^ ^ 

[01351 «lfe1?d©j|gS3l&^:^^ .^9^^^ictec^-c 

« -naommmi'cmmnfcmmt. ts^tfe^i* 
[0136] imi^fM^^^^--' ^mi-om.B-M 

( 1 0 0 VP, 6 OHzjS?^?g) tt> 0°^"^ 20 

HI Si^TJ&sO^ifeK^lO/iS^iSt^&oyt. Hlii 

•C~ 6 0 •C(C*Jli-C«t2-^-C* ofc. 
[0 1 37 3 ^^1- 2 

^v^^^i'iSSBLOOe (Mercktt) bSvfiA 
t a^*^-7-l. (4- (6- (Ti'UO 

^^•>37>^rt%<i:. ^/-^ i'fe^D 8 6 (Merck 30 
*fc) 5wt%i=&S^0. S6(C*^^>&S'J'f^l'>y+- 
T651(Ciba GeigyttM)**^*^-^ 

[01381 C©tB^=S:ffi<'>^<:«i1-«. Itra^© 
^11- 1 ) <!:PI«©^ffit??gB^a3t^:^ ■< ^^^^'^^'PS^ 

[01391 f 

(9 0 VP. eoHzmm) itim^Q2%twcK-x^ 

±3&5 B^^l. tlST*s 9 Btrai 1 0 fi s *?K-C$) 

1 0 •C~ 6 0 'CtCfct/^ttSlS— ^t?* ^t. 
[01401 HJI^JII- 3 

^■7^yi^m^BL0 3 5 (Mercktt) 80wt»/o 
t ^^.;,i7g,|gD8 6 (Me r cktt) 4wt%<k, 



- Kc*r u-ci w t • ^mb-cm^m^ntc. 
^if--c#L-ffcb^d*. 9 0 -c-c 1 mm^iy-cm^ 

b-jVT }i 3 - JV^l^^iStc 1 0 w t %-c^t5[ S -li-c^tfc^S 
[0 i°4 1 1 -ys^ I To«flB*s^ti-en^wp> 

ntc2t5c©^5:^»® (^»S0. 7mm) S 
S^©S®ffi(C*6m)^ib-C>J<y >f£F(AL-105 
1 : a*^^=f^ (#) ) *7 0nm©J93CCfl^R£l- 
-C ^ 1 *5 J:D^*SI2 © 2-o(pm®S«^tt^«^- ^ 1 

«[?g©^li=&l2^*S ^ * * 

[01421 ^20n@Mm.ix.mthtifdimB^-^^ 

[01431 *^WI©?eS5fe^^ ^ ^*^0C*5W^-C 

« -M©»Biiai«:i«5^s*^^<^^®'*^ m^Bt^mt^ 
^t^m^Bm. *5 J; c <Dv«swi^©MJ^=s:^J^^*^'^^ 

if4©§/mJ^©¥i^itS». 0. 0 8Mm-C*o/c. 

[01441 imi^tcm^^^^^ ^ ^m=f-o^B-m 

(9 0VP. eOHzJSi^iS) »^*9 2%i^t? 

±*si3BtFa. l£t-f^*«'^I^#ra<^:^>{cl 0 m s*?^i-c*o 
fc. pi^imi£fej:tJ^i6:^i^ra©iaec«c^tt«:«6aKi-fc*s 

*° 1 0 'C- 6 0 °c(ctet>t:stJ— ^"^^ •'^«^• 
[ 0 1 4 5 1 ^JSFdii- 4 

3fi^?LS0. 0 5 Mm©^?L«^^X 0»S 1 0 Mm) 

i'lKSBLOSB (Mer cktt) 9 5wt%i, 
.;,d;fe^D8 6 (Mercktt) 5 w t %<b©jg^=S: 

lUts-afc. c©^?LS:«/^;^©Wffitc iTO 
^:&x/N--^f^«:J;0J^RSO. ^^^^ 

[01461 ;^^ifi«?'J©-«B^B7fe^^'^ 9^^^«^*5l^-C 

« -*t©»^««:*'5i^*^^^^^®'*^ jKrBife^i* 
50 ^jmrnomimms; o. o5wm-c*o/c. 



[0147] {'m\^tcmM^%'^7. A -J ^^^(o-mR-m. 
(18 0VP. eoHz^jm) itmTsm9 2%t&A 

il^. 1 0 "c— 6 0 •ctc*ii»rKtaf— ^r**-:>fc. 

[0148] ^^11- 5 

:/7f:?fe^D8 6 (Me r c k^t) CDf<:t>«PtC. -Yi 10 
P-©IRiU-rG2 3 2 (B*JSi»1&aSR) . "^-If^^fe 

G4 7 2 (B:$:Sdtfe5^) ^^n^nfflt^/ctWtt. ItT 

(Hisfiaiii- 1 ) tmm>^mcj:t} s-oom^^ 

[0149] f#6)nfc3-^©?gB^36^X-f 

/c. ^a^;5^ 5^^^^En*nsEE*sii®i-r 5 c i«: j: 20 

[0150] 6 

(.mmiu- 5 ) -ci^nvtimFm^^^ v ^m^s-^ 

[0151] &&m^mm^2 4 3 cd^x ^f^^^g 
24 5<hig|»i^i-3-r. gi«iiit±(Dm)E-e*.5i 00 

V. 54 0HzJg?^jK-C*7-^^^X-f -^5^^^* 30 
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